SPECIFICATION 



TITLE 

"PRINTED CIRCUIT BOARD ARRANGEMENT" 

BACKGROUND OF THE INVENTION 
The present invention is directed to a printed circuit board arrangement having 
a fixed portion and a flexible layer arrangement containing at least one electrically conductive 
layer with a large number of conductor tracks lying next to one another and surrounded by 
electrically isolating layers. The flexible layer arrangement is firmly connected in portions to a 
fixed portion with at least one printed circuit board suitable for accommodating a component. 
The fixed portion has at least a clearance or opening extending as far as the conductor tracks. 

The invention relates, in particular, to printed circuit board arrangements which 
are suitable for the connection of a detector module of an X-ray computer tomograph to 
downstream evaluation electronics. 

U.S. Patent No. 5,856,913, whose disclosure is incorporated herein by reference 
thereto and which claims priority fi-om German 196 1 7 055, discloses a generic type of a printed 
circuit board arrangement. This known printed circuit board arrangement is not suitable for 
producing a large number of contacts in a very confined space. The conventional bonding 
method for contacting cannot be used in the case of a printed circuit board arrangement of this 
type. 

According to prior art, there are also known printed circuit board arrangements 
in which two fixed portions are movably connected to each other by means of a flexible portion. 
Such printed circuit board arrangements are used, for example, for constructing detector modules 
for X-ray computer tomographs. In this case, a photodiode array is accommodated on one fixed 
portion. The individual photodiodes of the photodiode array are connected via conductor tracks 



accommodated in the flexible portion to a connector mounted on the other fixed portion. The 
connector, in turn, serves for connecting the detector module to downstream digitizing 
electronics. 

The flexible portion usually comprises a plurality of layers. In this case, at least 
one of the layers comprises a large number of conductor tracks lying next to one another, which 
tracks are surroimded by an electrically isolating layer. This layer maybe covered on both sides 
in a manner of a sandwich structure by electrically conducting shielding layers which, in turn, 
are surrounded by an electrically isolating layer. For forming the fixed portions, the flexible layer 
structure described above is stiffened by printed circuit boards adhesively attached on its upper 
side or surface and/or on the underside or surface. Mounted on the printed circuit boards are the 
respective components. The terminals of these components are connected to the conductor tracks 
by means of plated through-holes which penetrate the printed circuit boards. Because of the 
relatively small width of the fixed portions, it is necessary, even in the case of aphotodiode array 
having 16 photodiodes to apply a relatively elongated conductor track structure to the printed 
circuit board in order for a suitable sheet-like arrangement of the plated through-holes to be 
created. The provision of such an elongated conductor track structure is detrimental to the 
shielding. 

Detector modules for modem X-ray computer tomographs with multiple row 
detectors require photodiode arrays with, for example 16x16 photodiodes. The production of 
1 6 times the number of the conventional plated through-holes would require at least 1 6 times the 
surface area for the conductor track structure necessary for the connection of the plated through- 
holes to the terminals. A predetermined overall size of the detector module could no longer be 
maintained. What is more, such a large surface area of a conductor track structure permitting 
plated through-hole leads to considerable shielding problems. 

UK Patent Application No, 2 183 406, which claims priority from the same U.S. 
Application as German 36 06 621, describes a flexible layer arrangement which is fomied by a 
sequence of layers of electrically isolating and electrically conductive layers. 



wo 83/03943 describes a method of producing a fixed printed circuit board 
arrangement for producing "bubble memories". In this case, a layer arrangement comprising 
isolating and conductive layers is applied to a fixed substrate. A contacting link passes through 
the layer arrangement and reaches the surface of the printed circuit board. The known method 
does not allow a large number of contacts to be achieved in a very confined space. 

SUMMARY OF THE INVENTION 
The object of the present invention is to eliminated the disadvantages of the prior 
art. It is intended, in particular, to provide a printed circuit board arrangement with which a large 
nxmiber of conductor tracks accommodated in a flexible portion can be contacted on a surface 
area which is as small as possible. 

This obj ect is achieved by the improvement in a printed circuit board arrangement 
with a flexible layer arrangement, in which at least one electrically conductive layer with a large 
number of conductor tracks lying next to one another is accommodated and surrounded by 
electrically isolating layers, the flexible layer arrangement being firmly connected in portions to 
at least one printed circuit board suitable for accommodating a component and for forming a 
fixed portion, and an opening extending as far as the conductor tracks being provided in the 
region of the fixed portion. The improvements are that the opening passes through the printed 
circuit board to enable contacting of the conductor tracks with the component on the circuit 
board. This is particularly important when the flexible layer arrangement has a plurality of 
electrically conductive layers arranged one on top of the other and separated firom one another 
by electrical isolating layers and the opening is formed in a step-like manner so that the 
conductor tracks of each layer can be contacted. 

According to the invention, it is provided that, for the contacting of the conductor 
tracks with the component, the opening passes through the printed circuit board. The provision 
of the opening or recess passing through the printed circuit board permits direct contacting of the 
component with the conductor tracks. The contacting may take place, for example, by means of 
a conventional bonding technique. This advantageously achieves the effect that a large number 
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of conductor tracks can be contacted on a relatively small surface area or in a small space. The 
shielding problems occurring when a large number of conventional plated through-holes are 
produced are avoided. 

The proposed printed circuit board arrangement is suitable, in particular, for use 
for the production of detector modules for an X-ray computer tomograph. 

Other advantages and features of the invention will be readily apparent from the 
following description of the preferred embodiments, the drawings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a plan view of a printed circuit board arrangement according to the 
present invention; 

Fig. 2 is a partial cross-sectional view of a printed circuit board arrangement 
according to Fig. 1; and 

Fig. 3 is a partial cross-sectional view of an embodiment of the printed circuit 
board arrangement of Fig. L 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The principles of the present invention are particularly useful when incorporated 
in a printed circuit board arrangement illustrated in Fig. 1. The arrangement has a fu-st fixed 
portion 1, which is movably connected to a second fixed portion 3 by a flexible layer 
arrangement 2. Accommodated on the first fixed portion 1 is a component, for example a 
photodiode array 4, formed by 16 x 16 photodiodes. The first fixed portion 1 and the second 
fixed portion 3 are formed by adhesively attaching a conventional printed circuit board onto the 
flexible layer arrangement 2. An opening 5 provided in the first fixed portion 1 passes through 
the printed circuit board and extends into the flexible layer arrangement at least as far as a layer 
formed therein by a large number of conductor tracks 6 lying next to one another. The conductor 



tracks 6 extend as far as the second fixed portion 3. There, a connector 7 is mounted on another 
printed circuit board* The contacts of the connector 7 are connected to the conductor tracks 6 
(not shown here) by means of conventional plated through-holes. However, it is also possible 
to contact the contacts of the connector 7 directly with the conductor tracks 6 by means of 
another opening. 

As shown in Fig. 2, the printed circuit board arrangement has a flexible layer 
arrangement 2, which is formed by a layer formed by a plurality of conductor tracks 6 lying next 
to one another. This layer of conductor tracks 6 is electrically isolated from the surroundings by 
interposing and surrounding it with electrically isolating layers 11. The electrically isolating 
layers 1 1 may be produced, for example, from a polyamide, and the conductor tracks 6 may be 
produced in a conventional way from copper, silver or other conductive materials. For forming 
a fixed portion of the printed circuit board arrangement, the flexible layer arrangement 2 is firmly 
connected, for example, by means of adhesive bonding, on both sides to conventional printed 
circuit boards 8. The printed circuit boards 8, respectively, have, on their outer surface, facing 
the surroundings, a metallization 9, serving for shielding purposes. The metallizations 9 of the 
printed circuit boards 8 are interconnected in an electrically conducting manner by means of a 
conventional plated through-hole 10. The metallizations 9 are covered in a conventional way by 
an electrically isolating coating (not shown here). The component, for example the photodiode 
array 4, is mounted on a first side of the printed circuit board 8, which lies opposite a second side 
of the printed circuit board, which is in contact with the flexible arrangement 2. This permits 
the contacting of the component with the conductor tracks 6 in a particularly simple way by 
means of a bonding technique. 

The opening 5 passes through the printed circuit board 8 and the uppermost 
electrically isolating layer 11 of the flexible layer arrangement 2, which layer 1 1 is located 
directly under the circuit board 8. The opening extends as far as the conductor tracks 6 
accommodated in the flexible layer arrangement 2. The conductor tracks 6 are connected in an 
electrically conducting manner directly to the photodiode array 4 by means of a contacting link 
or wire 12. Li this case, the contacting link passes through the opening or clearance 5 formed in 



the printed circuit board 8. The contacting links 12 are expediently produced by means of a 
bonding technique. The opening or clearance 5 may be filled with an electrically isolating 
casting compound 13 after the contacting links 12 have been produced. 

In the case of the exemplary embodiment shown in Fig. 3, the opening or 
clearance 5 is formed in a step-shaped manner, in particular in the region of the layer 
arrangement 2. This special form of the clearance 5 allows a plurality of layers of conductor 
tracks 6 lying one on top of the other to be contacted directly by means of the bonding technique. 

The layers accommodated in the layer arrangement 2 may have a thickness in the 
range of 50^m to SOOiiim. The printed circuit board used for producing the fixed portions 1 and 
3 maybe of a conventional printed circuit board material, for example FR4. 

According to another refinement (not represented in the drawings), a metal layer 
has been applied on the upper surface of the printed circuit board 8 on the component side. If 
a photodiode array is used as the component, one of the contacts of each photodiode may be 
connected to the metal layer, which is grounded. The other contact may then be connected 
directly by means of the bonding technique to the conductor track 6 exposed in the opening 5. 

The opening 5 does not necessarily have to be provided in the region of the 
printed circuit board 8. It is also conceivable to mount the component 4 in the vicinity of one end 
of the fixed portion 1 or 3. In this case, the opening may be provided in the flexible layer 
arrangement 2. The contacting link 4 is, in this case, routed from the component 4 mounted on 
the fixed portion to the opening 5, which is provided in the flexible layer arrangement 2 in the 
vicinity of the fixed portion 1 or 3. 

Although various minor modifications may be suggested by those versed in the 
art, it should be understood that we wish to embody within the scope of the patent granted hereon 
all such modifications as reasonably and properly come within the scope of our contribution to 
the art. 



